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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having a positive hole 
injection layer capable of reducing positive hole injection 
barriers to an adjacent luminous layer and an adjacent 
positive hole transport layer, and capable of injecting a 
positive hole surely. 

SOLUTION: In this organic electroluminescent element 
having both electrode layers of a positive electrode layer 4Q 
10 and a negative electrode layer 70, and the luminous 
layer 40 and a positive hole injection layer 21 formed 
between the electrode layers, a positive hole 21 — 

transporting polymer having 5.5 eV or more of ionization r~ 
potential added with 0.1-70 wt.% of electron acceptable 
compound with respect to the positive hole transporting 
polymer is used as a positive hole injecting material for 
constituting the positive hole injection layer 21. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an organic electroluminescence element which has a positive electrode layer and a 
two-electrodes layer of catholyte, a luminous layer formed between these two-electrodes layers, 
and a hole injection layer, An organic electroluminescence element to which a hole injectional 
substance which constitutes said hole injection layer adds 0.1 to 70% of the weight of an 
electronic receptiveness compound of these electron hole transportability polymers to electron 
hole transportability polymers which have not less than 5.5-eV ionization potential, and is 
characterized by things. 

[Claim 2]The organic electroluminescence element according to claim 1, wherein said electron 
hole transportability polymers have a carbazolyl group. 

[Claim 3]Electron hole transportability polymers which have said carbazolyl group, [Formula 1] 

H-CHa - 




J" 

The organic electroluminescence element according to claim 2 comprising the polymer expressed 
with [the-izing 1]. 

[Claim 4]Electron hole transportability polymers which have said carbazolyl group, [Formula 2] 

J 




(R shows either hydrogen, an aliphatic hydrocarbon group, an aromatic hydrocarbon group, an 

ether group or a heterocycle group among a general formula [the-izing 5].) 

The organic electroluminescence element according to claim 2 comprising a poly carbazole 

compound which has a repeating unit expressed with a general formula [the-izing 2]. 

[Claim 5]The organic electroluminescence element according to claim 1, wherein said electron 

hole transportability polymers have a fluorenyl group. 

[Claim 6]Electron hole transportability polymers which have said fluorenyl group, [Formula 3] 




(R shows either hydrogen, an aliphatic hydrocarbon group, an aromatic hydrocarbon group, an 
ether group or a heterocycle group among a general formula [the-izing 3].) 
The organic electroluminescence element according to claim 5 comprising the Polyful Oren 
compound which has a repeating unit expressed with a general formula [the-izing 3]. 
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[Claim 7]An organic electroluminescence element given in any 1 paragraph of claims 1 thru/or 6, 

wherein said electronic receptiveness compound comprises either a halogen simple substance, 

Lewis acid, proton acid or transition metal halide. 

[Claim 8]Said electronic receptiveness compound, [Formula 4] 
NC CN 

M 

NC CN 



[Formula 5] 

NC y=w CN 

>-GH 



NC 



CN 



[Formula 6] 




[Formula 7] 

NC CN 

NC )=\ 

y=\ cn 

NC CN 



[Formula 8] 
NC^ ^CN 




[Formula 9] 




[Formula 10] 

o 



[Formula 1 1] 



Fe 



PFe 



[Formula 12] 
AgBF4 

An organic electroluminescence element given in any 1 paragraph of claims 1 thru/or 6 
comprising the compound shown with either a structural formula [theHzing 4] thru/or the [Hzing 
11] or a chemical formula [theHzing 12]. 

[Claim 9]Said electronic receptiveness compound, [Formula 13] 
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(X show the benzene ring which may have a substituent to which the ring A, the ring B, and the 
ring C change a halogen atom independently from either an aliphatic hydrocarbon group, an 
aromatic hydrocarbon group, an ether group or a heterocycle group, respectively among a 
general formula [the-izing 13].) 

An organic electroluminescence element given in any 1 paragraph of claims 1 thru/or 6 having 
the molecular structure shown in a general formula [the-izing 13]. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the organic electroluminescence element which 

can emit light for high-intensity. 

[0002] 

[Description of the Prior Art]In order to secure the stability at the time of the drive of an 
organic electroluminescence element and to raise a drive life, what forms a hole injection layer 
between a positive electrode layer, an electron hole transporting bed, or a luminous layer is 
known. Having the function for the material of a hole injection layer to raise the electrical 
junction of a positive electrode layer and a luminous layer, and to reduce the driver voltage of an 
organic electroluminescence element is called for. 
[0003]As such a material, it is the former, [0004] 
[Formula 14] 




[0005]Hole injectional low molecules, such as kappa phthalocyanine (henceforth the following) 
shown in [theHzing 14], [0006] 
[Formula 15] 




[0007]Hole injectional polymers, such as poly(3, 4) ethylene dioxythiophene (henceforth 
[ PEDT ]) shown in [theHzing 15], are used. In order to raise the above-mentioned electrical 
junction further, using for aromatic amine content polymers what added the electronic 
receptiveness compound as a material of a hole injection layer by JP,2000-36390,A and 
JP,2000-150169,A is known. It can be provided with high hole mobility while the hole injection 
from a positive electrode layer is easy for the hole injection layer formed considering these 
aromatic amine content polymers as a parent, since the ionization potential of aromatic amine 
content polymers is low. 
[0008] 

[Problem(s) to be Solved by the Invention]By the way, in order to raise the luminous efficiency 
of an element due to the fall of the further driver voltage, using a conductive polymer for a 
luminous layer or an electron hole transporting bed is examined. As such a conductive polymer, 
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the Polyful Oren compound which has [the-izing 3] as a repeating unit can be mentioned. This 
thing has the luminescent characteristic outstanding as a blue light object. 
[Q009]When the Polyful Oren compound which has this the [Hzing 3] as a repeating unit was 
used for the luminous layer or the electron hole transporting bed, and the above-mentioned 
conventional hole injection layer is made to adjoin these and is formed, however, a luminous layer 
and an electron hole transporting bed, The hole-injection barrier between hole injection layers 
will be large, and pouring of the electron hole from a positive electrode layer to a luminous layer 
will be controlled. The ionization potential [ of this ] of the material of the above-mentioned hole 
injection layer is 5.5 eV or less (kappa phthalocyanine: 5.4 eV). PEDT: 5.1 eV, aromatic diamine 
content polyether shown by the number 1-1 all over the [Table 1] of JP,2000-36390,A : As 
opposed to being 5.23 eV etc., It is for the Polyful Oren compound to have high ionization 
potential (5.8 eV) relatively, and for a hole-injection barrier to arise according to the difference 
in the ionization potential between such materials. 

[0010]On the other hand, as a light-emitting method of the above-mentioned conventional 
organic electroluminescence element, if luminescence from an excitation triplet state, i.e., 
phosphorescence, is used, the quantum efficiency of luminescence can be raised. To the 
theoretical limit of the internal quantum efficiency in the case of making light emit using 
luminescence by an excitation singlet state, i.e., fluorescence, being 25%, luminescence by 
phosphorescence may consider the theoretical limit of internal quantum efficiency to be 100%, in 
order that the excitation energy of a triplet state may contribute to luminescence. Therefore, 
improvement in the luminous efficiency defined by the light emitting luminance to driver voltage 
can be expected, and the organic electroluminescence element by such phosphorescence 
luminescence is examined. 

[001 1]At this time, it is general as a luminous layer host agent for phosphorescence 
luminescence, [0012] 
[Formula 16] 




[0013]It is general as the carbazole biphenyl (henceforth CBP) shown in [the-izing 16], and an 
electron hole transportability substance which constitutes the electron hole transporting bed at 
the time of phosphorescence luminescence, [0014] 
[Formula 17] 




[0015]When a luminous layer and an electron hole transporting bed are constituted using 
respectively the N,N'-diphenyl-N,N'-bis(1-naphthyl)-1 ,1-biphenyl 4,4-diamine (henceforth the 
following) shown in [the-izing 17], It originates in the difference (CBP:6.1eV, NPD: 5.4 eV) in the 
ionization potential of CBP and NPD, a hole-injection barrier arises between a luminous layer 
and an electron hole transporting bed, and it becomes an obstacle of pouring of the electron hole 
to a luminous layer from a positive electrode layer. 

[0016]Then, it is possible to substitute NPD for the electron hole transportability polymers which 
have high ionization potential like the Polyful Oren compound which has [the-izing 3] as a 
repeating unit, and to use them as an electron hole transportability substance which constitutes 
an electron hole transporting bed. 

[001 7] However, when the conventional hole injection layer above-mentioned at this time was 
made to adjoin such an electron hole transporting bed and is formed, Like the case where the 
Polyful Oren compound is used for an electron hole transporting bed for mitigation of driver 
voltage, the hole-injection barrier between an electron hole transporting bed and a hole injection 
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layer will be large, and pouring of the electron hole from a positive electrode layer to a luminous 
layer will be controlled. 

[0018]That is, when using a conductive polymer for a luminous layer or an electron hole 
transporting bed, in any [ when performing luminescence by phosphorescence ] case, it is 
difficult [ it ] to perform an expected hole injection with the material of the conventional hole 
injection layer. 

[0019]In view of the above-mentioned problem, this invention reduces a hole-injection barrier to 
an adjoining luminous layer and electron hole transporting bed, and makes it SUBJECT to 
provide the organic electroluminescence element which has a hole injection layer which can 
perform a hole injection certainly. 
[0020] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this invention as a 
hole injectional substance which constitutes a hole injection layer of an organic 
electroluminescence element which has a positive electrode layer and a two-electrodes layer of 
catholyte, a luminous layer formed between this two-electrodes layer, and a hole injection layer, 
A thing which made electron hole transportability polymers which have not less than 5.5-eV 
ionization potential add 0.1 to 70% of the weight of an electronic receptiveness compound of 
these electron hole transportability polymers is used. 

[0021 ]In this thing, electrical conductivity of a hole injectional substance which charge transfer 
arises between electron hole transportability polymers and an electronic receptiveness 
compound, and an electron hole generates to it, and changes from electron hole transportability 
polymers and an electronic receptiveness compound to it improves. And a hole injection layer 
which comprises such a hole injectional substance, Step can be kept with a luminous layer and 
an electron hole transporting bed which have high ionization potential, and the same level, since 
it has not less than 5.5-eV comparatively high ionization potential when using a conductive 
polymer for an adjoining luminous layer and an electron hole transporting bed, or when depending 
luminescence in a luminous layer on phosphorescence. For this reason, a hole-injection barrier 
between a hole injection layer, and a luminous layer and an electron hole transporting bed which 
adjoin this can be reduced, and a positive hole injection can be performed among both layers 
that adjoin mutually. A maximum of ionization potential of the above-mentioned electron hole 
transportability polymers is about 6.5 eV. 

[0022]By the way, it is desirable to use a conductive polymer which has a carbazolyl group as 
the above-mentioned electron hole transportability polymers, For example, a poly carbazole 
compound etc. which have a repeating unit expressed with poly (N-vinylcarbazole) expressed 
with [the-izing 1] or the [Hzing 2] can be mentioned as a good example. 
[0023]It is desirable to use a conductive polymer which has a fluorenyl group as the above- 
mentioned electron hole transportability polymers, for example, it can mention the Polyful Oren 
compound etc. which have a repeating unit expressed with [the-izing 3] as a good example. 
[0024]As the above-mentioned electronic receptiveness compound, by the way, halogen simple 
substances, such as bromine, chlorine, and iodine, Lewis acid, such as boron trifluoride, 
phosphorus pentafluoride, antimony pentafluoride, and arsenic pentafluoride, Proton acid, such as 
nitric acid, sulfuric acid, perchloric acid, chloride, fluoric acid, fluosulfonic acid, and trifluoride 
methanesulfonate, Or it is possible to use transition metal halide, such as trichloride iron, 
molybdenum pentachloride, tungsten pentachloride, a tin tetrachloride, molybdenum 
pentafluoride, ruthenium pentafluoride, tantalum pentabromide, and 4 iodination tin. These 
compounds have the electronic receptiveness which was excellent since oxidizing power was 
strong. 

[0025]Tetracyanoethylene shown by [the-izing 4] as the above-mentioned electronic 
receptiveness compound (henceforth the following), 7,7,8,8-tetracyanoquinodimethane shown by 
[th e— izing 5] (henceforth the following), Tetracyano naphthoquinodimethane shown by [the-izing 
6] (henceforth the following), Hexacyanobutadiene shown by [the-izing 7] (henceforth the 
following), Hexacyano trimethyl cyclopropane shown by [the-izing 8] (henceforth the following), 
TCQQ shown by [th e— izing 9], 2,3— dichloro— 5,6— dicyano 1, 4— benzoquinone shown by [the-izing 
10] (henceforth the following), It is also possible to use compounds, such as silver 
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tetrafluoroborate which are shown by [FeCp 2 ] PF 6 shown by [the-izing 1 1] and the [-izing 12]. 

[0026]It is also possible to use further again a compound which has the molecular structure 
shown in a general formula [the-izing 13] as the above-mentioned electronic receptiveness 
compound. 
[0027] 

[Embodiment of the Invention] Drawing 1 shows the basic structure of the organic 
electroluminescence element which has the element structure laminated by the multilayer for 
the purpose of improvement in luminous efficiency. The element structure of an organic 
electroluminescence element, To the positive electrode layer 10 formed on the substrate 
besides a figure, each thin film layer of the electron hole transporting bed 20, the electron block 
layer 30, the luminous layer 40, the hole block layer 50, and the electron transport layer 60, It is 
a multilayer laminated structure which is laminated one by one and changes between the two- 
electrodes layers of the positive electrode layer 10 and the catholyte 70, and the luminous layer 
40 has the luminous layer dopant 41 and the luminous layer host agent 42, and is constituted. 
[0028]In the element structure shown, by drawing 1 , the positive electrode layer 10, For example, 
the transparent conductive substance formed in a transparent insulating support body like a 
glass substrate is used, and as the material, Conductive polymers, such as inorganic conductive 
substances, such as metal, such as conductive oxides, such as tin oxide, indium oxide, and tin 
oxide indium (ITO), or gold, silver, and chromium, iodine copper, and copper sulfide, a 
polythiophene, polypyrrole, and poly aniline, etc. can be used. 

[0029]When the catholyte 70 is formed with a transparent material, the positive electrode layer 
1 0 may be formed with an opaque material. 

[0030]In the element structure shown by drawing 1, a simple substance or alloys, such as 
niobium, lithium, sodium, potassium, a rubidium, caesium, magnesium, calcium, strontium, barium, 
boron, aluminum, copper, silver, and gold, can be used for the catholyte 70. These can also be 
laminated and used. It can also form by a wet type by a tetrahydro aluminate. In this case, 
especially as a tetrahydro aluminate used for the catholyte 70, lithium aluminum hydride, 
hydrogenation aluminum potassium, hydrogenation aluminum magnesium, and hydrogenation 
aluminum calcium can be mentioned. In this, lithium aluminum hydride is excellent in especially 
the electron injection nature to an electron transport layer. 

[0031 ]The electron hole transporting bed 20 is a layer for conveying the electron hole poured in 
from the positive electrode layer 10, and is an organic layer containing an electron hole 
transportability organic matter, the Polyful Oren compound which has PVK shown in [the-izing 
1], and a repeating unit shown in [the-izing 3] as an example of an electron hole transporting bed 
nature organic matter — for example [0032] 
[Formula 18] 

ru p zj 




[0033]Dinormal octyl Polyful Oren to whom it is shown by [the-izing 18], [0034] 
[Formula 19] 



n 



[0035]It is preferred to consist of polymers, such as poly (****- phenylenevinylene) shown in 
[the-izing 19]. 

[0036]Orthe kappa phthalocyanine shown in [the-izing 14], CBP shown in [the-izing 16], NPD 
shown in [the-izing 17], [0037] 
[Formula 20] 
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[0038]N,N -diphenyl-N,N r ~bis(3-methylphenyl)-1,1'-biphenyl 4,4 -diamine shown in [the-izing 20] 
(henceforth [ TPD ]), [0039] 
[Formula 21] 




[0040]The low molecule of the 4,4'-bis(10-phenothiazinyl)biphenyl etc. which are shown in [the- 
izing 21] can also be used. 

[0041 ]The electron block layer 30 is a layer for blocking an electron, in order that the electron 
poured in to the luminous layer 40 may protect passing to the positive electrode layer 10 as it is 
from the catholyte 70, and it comprises an electronic block nature substance. PVK shown in 
[the-izing 1] as an electronic block nature substance, for example, CBP shown in [the-izing 16], 
NPD shown in [the-izing 17], the poly (****- phenylenevinylene) shown in [the-izing 19], TPD 
shown in [the-izing 20], and 4,4 -bis(10-phenothiazinyl)biphenyl shown in [the-izing 21], [0042] 
[Formula 22] 




[0043]2,4,6-triphenyl-1,3,5-triazole shown in [the-izing 22], [0044] 
[Formula 23] 




[0045]FUROREN etc. which are shown in [the-izing 23] can be mentioned. 
[0046]Since the luminous layer 40 has the dopant 41 and the host agent 42 and these dopants 
41 and the host agent 42 are distributed uniformly, it is also possible to add binder polymers. The 
host agent 42 is a substance which activation is carried out and acts as an exciton when the 
electron hole and electron which were poured in, respectively recombine in the luminous layer 40 
from the positive electrode layer 10 and the catholyte 70, The Polyful Oren compound (for 
example, dinormal octyl Polyful Oren to whom it is shown by [the-izing 18]) who has PVK shown 
in [the-izing 1], and a repeating unit shown in [the-izing 3], and CBP shown in [the-izing 16], 
[0047] 

[Formula 24] 
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MeO 



[0048]Poly (2-methoxy-5-(2-ethylhexyloxy)-1,4-phenylenevinylene) (henceforth MEH-PPV) 

shown in [theHzing 24] 

[0049] 

[Formula 25] 



[0050]Poly shown in [theHzing 25] (3-hexylthiophene), [0051] 
[Formula 26] 



CH* O 




[0052]1,3,5-Tori (5-(4-tert-buthylphenyl)-l,3,4-oxadiazole) phenyl shown in [theHzing 26] 
(OXD-1 is said below.), [0053] 
[Formula 27] 



[0054] 1,3 **JI (5-(4~tert-buthylphenyl)-1,3,4-oxadiazole) phenyl shown in [theHzing 27] (OXD-7 
is said below.), [0055] 
[Formula 28] 

^ H ^™ N-N 

CH3 

CHs 



[0056]2-(4-biphenylyl)-5-(4-tert-buthylphenyl)-1 shown in [theHzing 28], 3, and 4-oxadiazole — 
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(— it is also called the following PBD.) [0057] 
[Formula 29] 




[0058]N-phenylpolycarbazole shown by [the-izing 29], [0059] 
[Formula 30] 




CH 3 



CH 3 



[0060]BASOKYU pro yne shown in [the-izing 30] (henceforth [ BCP ]), [0061] 
[Formula 31] 




[0062]The tris(8~hydroxyquinolinate)aluminium (Alq3 is said below.) etc. which are shown in [the 
izing 31] are mentioned. 

[0063]On the other hand, the dopant 41 of the luminous layer 40 is a substance which emits 
phosphorescence with the excitation energy of the exciton slack host agent 42, [0064] 
[Formula 32] 




[0065]The Tori (2 phenylpyridine) iridium complex shown in [the-izing 32] (Ir(ppy) 3 is said 

below.), [0066] 
[Formula 33] 




[0067] 

[Formula 34] 

Jr^ J 3 

[0068] 

[Formula 35] 
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[0069] 

[Formula 36] 




[0070] 

[Formula 37] 
r ~\ 




[0071] 

[Formula 38] 




Trlr acac 



[0072](Inside of a chemical formula [the-izing 38], and acac) [0073] 
[Formula 39] 

yO— CH 



H2 

o=c 

N GH 3 



[0074]A functional group shown by [the-izing 39] is shown, the following - 
chemical formula shown in the [Hzing 40] thru/or the [Hzing 44]. 



- the same in a 



[0075] 
[Formula 40] 




[0076] 

[Formula 41] 

J 2 



[0077] 

[Formula 42] 
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[0078] 

[Formula 43] 




»-Ir acac 



[0079] 

[Formula 44] 



!>"Ir acac 
2 



[0080][-izing 33] Or iridium complex compound shown by [the-izing 38], the [Hzing 40], or the [- 
izing 44], [0081] 
[Formula 45] 



C Z H 5 C2H5 




C 2 H5 C2H5 



[0082]2,3,7,8,12,13,17,18-octaethyl-21 H,23H-platinum (II) porphin shown in [the-izing 45] 
(henceforth the following), [0083] 
[Formula 46] 




[0084]The 3-(2 , ~benzothiazolyl)-7-diethylamino coumarin shown in [the-izing 46] (henceforth 

the coumarin 6) 

[0085] 

[Formula 47] 
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[0086]The propane-dinitrile (DCM2 is said below.) etc. which are shown in [theHzing 47] (2- 
methyl-6-(2-(2,3,6,7-tetrahydro 1H, 5H-benzo (ij) KUINO lysine 9-yl) ethenyl)-4H-pyrane-4- 
ylidene) can be mentioned. 

[0087]As an example of the binder polymers which can be added to the luminous layer 40, 
polystyrene, Polyvinyl biphenyl, polyvinyl phenanthrene, polyvinyl anthracene, Polyvinyl perylene, 
poly (ethylene-co-vinyl acetate), cis of polybutadiene, trans, poly (2-vinylnaphthalene), A 
polyvinyl pyrrolidone, polystyrene, poly (methyl methacrylate), Poly (vinyl acetate), poly (2- 
vinylpyridine co-styrene), A polyacenaphthylene, poly (acrylonitrile co-butadiene), poly (benzyl 
methacrylate), poly (vinyltoluene), poly (styrene co-acrylonitrile), poly (4-vinylbiphenyl), a 
polyethylene glycol, etc. are mentioned. 

[0088]The hole block layer 50 is a layer for blocking an electron hole, in order that an electron 
hole poured in to the luminous layer 40 may protect passing to the catholyte 70 as it is from the 
positive electrode layer 10, and it comprises an electron hole block nature substance. PBD 
shown in OXD-1 shown in [the-izing 26], and the [Hzing 28] as an electron hole block nature 
substance, for example, BCP shown in [the-izing 30], Alq3 which are shown in [the-izing 31], 
[0089] 

[Formula 48] 



CHs 




[0090]3-(4-biphenylyl)-5-(4-tert-buthylphenyl)-4-phenyl-1,2,4-triazole shown in [the-izing 48] 
(henceforth TAZ), [0091] 
[Formula 49] 

<^ _ _ @ 

>=0H-(O)-(O)-cH=a~ 



[0092]4,4'-bis(1,1-diphenylethenyl)biphenyl shown in [the-izing 49] (DPVBi is also told to below.), 
[0093] 

[Formula 50] 
N— N 




[0094]2,5-bis(1-naphthyl)-1.3.4-oxadiazole shown in [the-izing 50] (BND is also told to below.) 
[0095] 

[Formula 51] 

QH3 OH; 




CH=C 




[0096]4,4'-bis(1 ,1-bis(4-methylphenyl)ethenyl)biphenyl shown in [the-izing 51] (henceforth the 
following), [0097] 
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[Formula 52] 




[0098]2,5-bis(4-biphenylyl)-1 shown in [the-izing 52], 3, 4~oxadiazole (henceforth [ BBD ]), 
[0099] 

[Formula 53] 

_^CH 2 _CH_^ 




[01 00] A polyvinyl oxadiazole system high molecular compound (henceforth PV-OXD) as shown in 
[theHzing 53] etc. can be mentioned. 

[0101]The electron transport layer 60 is a layer for conveying the electron poured in from the 
catholyte 70, and contains an electron transporting agent. The composition which comprises 
electron-transport-property polymers and contains an electron-transport-property low molecule 
further is possible for an electron transporting agent. 

[0102]PBD shown in OXD-7 shown in [the-izing 27], and the [-izing 28] as an example of an 
electron-transport-property low molecule here, BCP shown in [the-izing 30], Alq3 which are 
shown in [the-izing 31], TAZ shown in [the-izing 48], DPVBi shown in [the-izing 49], BND shown 
in [the-izing 50], DTVBi shown in [the-izing 51], BBD shown in [the-izing 52], [0103] 
[Formula 54] 
N-N 




[0104]There are the 2,5-diphenyl- 1 and 3, 4-oxadiazole (henceforth PPD), etc. which are shown 
by [the-izing 54]. 

[0105]PV-OXD etc. which are shown in [the-izing 53] are mentioned as an example of electron- 
transport-property polymers. 

[0106]Element structure shown in drawin g 2 thru/or drawing 4 is possible as what added change 
to basic structure of an organic electroluminescence element shown in drawin g 1 because of the 
further improvement in luminous efficiency, or simplification of structure. 

[0107]Element structure of an organic electroluminescence element shown by drawing 2 shows a 
1st embodiment of an organic electroluminescence element by this invention. In element 
structure shown by drawing 1 , the electron block layer 30 is omitted and the hole injection layer 
21 is formed between the positive electrode layer 10 and the electron hole transporting bed 20 
in drawing 2 . 

[0108]As a hole injectional substance which the hole injection layer 21 is a layer for raising 
electrical junction of a positive electrode layer and a luminous layer, and constitutes the hole 
injection layer 21, For example, metal phthalocyanines, such as kappa phthalocyanine shown in 
[the-izing 14], PEDT shown in [the-izing 15], and poly (3-hexylthiophene) shown in [the-izing 25] 
[0109] 

[Formula 55] 
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[01 10]Poly(3, 4) ethylene dioxythiophene / polystyrene SARUFONETO (henceforth PEDT/PSS) 
shown by [the-izing 55] are mentioned. 

[0111]By the way, if what doped the electronic receptiveness compound is used for an electron 
hole transportability substance as a material of a hole injection layer, by the electron transfer 
reaction between an electron hole transportability substance and an electronic receptiveness 
compound, charge transfer will arise, an electron hole will generate and the electrical 
conductivity of a hole injectional layer will improve. By this, the electrical junction between a 
positive electrode layer and a luminous layer can be raised further. 

[0112]Thus, dinormal octyl Polyful Oren who shows PVK shown in [the-izing 1], and the [Hzing 
18] as an electron hole transportability substance used for a hole injection layer, for example, 
MEH-PPV shown in [the-izing 24], N-phenylpolycarbazole shown by [the-izing 29], [0113] 
[Formula 56] 

o , 




[01 14] Electron hole transportability polymers, such as a TPD polymer compound (henceforth 
poly-TPD) shown in [theHzing 56], are mentioned. 

[01 15]TCNE shown in [the-izing 4] as an electronic receptiveness compound used for a hole 
injection layer in this way, TCNQ shown in [the-izing 5], TNAP shown in [the-izing 6], HCBD 
shown in [the-izing 7], TCTMCP shown in [the-izing 8], TCQQ shown in [theHzing 9], DDQ 
shown in [the-izing 10], [FeCp 2 ] PF g shown in [theHzing 1 1], silver tetrafluo rob orate which are 

shown in [theHzing 12][0116] 
[Formula 57] 

Br 




[0117]Tris (4-bromophenyl) aminium hexachloro antimonate shown in [theHzing 57] (henceforth 
the following), Halogen simple substances, such as bromine, chlorine, and iodine, boron trifluoride, 
phosphorus pentafluoride, Lewis acid, such as antimony pentafluoride and arsenic pentafluoride, 
nitric acid, sulfuric acid, perchloric acid, Transition metal halide, such as proton acid, such as 
chloride, fluoric acid, fluosulfonic acid, and trifluoride methanesulfonate, or trichloride iron, 
molybdenum pentachloride, tungsten pentachloride, a tin tetrachloride, molybdenum 



JP,2003-217862,A [DETAILED DESCRIPTION] 



1 3/20 ^— v 



pentafluoride, ruthenium pentafluoride, tantalum pentabromide, and 4 iodination tin, can be 
mentioned. 

[01 18]Element structure of an organic electroluminescence element shown by drawin g 3 omits 
the electron hole transporting bed 20, the electron block layer 30, the hole block layer 50, and 
the electron transport layer 60 of drawin g 1 1 and forms the hole injection layer 21 between the 
positive electrode layer 10 and the luminous layer 40 in drawing 3 . 
[01 19]In element structure shown by drawing 1 , element structure of an organic 
electroluminescence element shown by drawing 4 omits the electron hole transporting bed 20 
and the electron block layer 30, and forms the hole injection layer 21 between the positive 
electrode layer 10 and the luminous layer 40 in drawing 4 . 

[0120]Next, a manufacturing method of an organic electroluminescence element is explained 
using element structure shown in the 2nd embodiment slack drawing 3 of this invention. 
[0121]First, the positive electrode layer 10 is formed in vacuum deposition or a sputtering 
technique on a transparent insulating support body used as a substrate (not shown), for example, 
a glass substrate. 

[0122]Next, the 1st solution that dissolved or distributed to a solvent what doped an electronic 
receptiveness compound to electron hole transportability polymers or an electron hole 
transportability low molecule is created. Here, it is also possible to dissolve or distribute binder 
polymers further in the 1st solution. And the hole injection layer 21 is formed on the positive 
electrode layer 10 with wet process using the 1st solution. At this time, heat-treatment of the 
1st solution will promote an electronic transfer reaction. 

[0123]And an insolubilization process is performed by heating at 100 ** for about 20 hours to a 
hole injectional substance on the positive electrode layer 10 after that. 

[0124]The 2nd solution that dissolved or distributed the dopant 41 and the host agent 42 of the 
luminous layer 40 to a solvent is created. Here, it is also possible to dissolve or distribute binder 
polymers further in the 2nd solution. And the luminous layer 40 is formed on the above- 
mentioned hole injection layer 21 with wet process using the 2nd solution. 
[0125]A solubility parameter of a solvent used for the 2nd solution, It has a value which shows 
outside of a meltable range at forming temperature of the luminous layer 40 to substances 
(electron hole transportability polymers or an electron hole transportability low molecule, an 
electronic receptiveness compound, etc.) contained in the hole injection layer 21, In formation of 
performing an insolubilization process to a hole injectional substance, and the luminous layer 40 
by wet process using such [ conjointly ] a solvent, an organic matter contained in the lower layer 
hole injection layer 21 is not dissolved. 

[0126]When a solvent used for the 1st or 2nd solution of this time above evaporates by natural 
seasoning, the hole injection layer 21 and the luminous layer 40 are formed. In this case, it is not 
necessary to process heating, a polymerization by exposure of ultraviolet rays, hardening, etc., 
therefore a manufacturing process is easy, and productive efficiency can be raised. 
[0127]The usual coating methods, such as casting method, the braid coat method, a dip coating 
method, a spin coat method, a spray coating method, a roll coating method, and an ink jet coating 
method, are included in wet process used by this invention, for example. 

[01 28] Finally, vacuum deposition etc. are used, the catholyte 70 is formed on the luminous layer 
40, and an organic electroluminescence element by this invention is obtained. 

[0129]Solubility parameter SP is defined by SP={(deltaH-RT) /V} 1/2 at the absolute 
temperature T of a fluid of molar-heat-of-vaporization deltaH and molar volume V. However, SP 

is a solubility parameter (unit: (cal/cm 3 ) 1/2 ) among the above-mentioned formula, deltaH is the 
molar heat of vaporization (unit: cal/mol), R is a gas constant (unit: cal/(mol-K)), T is the 

absolute temperature (unit: K), and V is molar volume (unit: cmVmol). 
[01 30] Drawing 2 is a 1st embodiment of an organic electroluminescence element by this 
invention, Among a manufacturing process of element structure shown by above-mentioned 
drawi ng 3, pass a manufacturing process which forms the electron hole transporting bed 20, the 
luminous layer 40, the hole block layer 50, the electron transport layer 60, and the catholyte 70 
one by one on this hole injection layer 21 after forming the hole injection layer 21. 
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[0131]And drawing 4 is a 3rd embodiment of an organic electroluminescence element by this 
invention, Among a manufacturing process of element structure shown by above-mentioned 
dra wing 3, the luminous layer 40 is formed on this hole injection layer 21, and pass after that a 
manufacturing process which forms the hole block layer 50, the electron transport layer 60, and 
the catholyte 70 one by one, after forming the hole injection layer 21. 
[0132] 

[Example][Example 1] With a downflow-type plasma device, 1.25 kW, oxygen flow rate 150 
cc/min, The ITO glass substrate which performed 0 2 plasma treatment on the conditions for 

processing time 1 minute (it marketing-ITO(s) and) Asahi Glass Co., Ltd. make : on 20ohm/**, 
and 5.9 eV of work functions, Dinormal octyl Polyful Oren (ionization potential: 5.8 eV) 5mg 
shown in the [Hzing 18] of 60,000 as polystyrene equivalent weight normal (henceforth a 
molecular weight) measured with gel par EISHON chromatography, As TBPAH shown in [the- 
izing 57], 1.5 mg (it is 30Wt% to dinormal octyl Polyful Oren), Performed the spin coat for 1 
second at the number of rotations of 1000 rpm, and heated at 100 ** for 20 hours, the upper 
lamination solvent was made to insolubilize using the solution 1 which dissolved in 1 ml of 
tetrahydrofurans and was created, and the hole injection layer of 55-nm thickness was formed. 
[0133]2 mg was dissolved in 1 ml of xylene solutions as dinormal octyl Polyful Oren who shows 
[the-izing 18], the solution 2 was created, on the hole injection layer, the solution 2 was used, 
the spin coat was performed for 1 second at the number of rotations of 1000 rpm, and the 
electron hole transporting bed of 20-nm thickness was formed. 

[0134]On an electron hole transporting bed, CBP (ionization potential: 6.0 eV) shown in [the- 
izing 16] with the evaporation rate of 0.092nm/sec under the pressure condition of 10~ 3 Pa, 
Vapor codeposition of the Ir(ppy) 3 which can come, simultaneously is shown in [the-izing 32] 

with the evaporation rate of 0.008nm/sec was carried out, and the luminous layer of 18-nm 
thickness was formed. 

[0135]On the luminous layer, BCP shown in [the-izing 30] with the evaporation rate of 

0.1nm/sec was vapor-deposited under the pressure condition of 10~ 3 Pa, and the hole block layer 
of 20-nm thickness was formed. 

[01 36] Furthermore, on the hole block layer, Alq3 shown in [the-izing 31] with the evaporation 
rate of 0.1nm/sec was vapor-deposited, and the electron transport layer of 6-nm thickness was 
formed. 

[0137]On the electron transport layer, lithium fluoride was vapor-deposited to 0.5 nm of 
thickness with the evaporation rate of 0.01nm/sec, further, aluminum was vapor-deposited to 
50-nm thickness with the evaporation rate of 1nm/sec, the negative pole was formed, and the 
element shown in drawin g 2 was produced. 

[01 38] At this time, luminescence of luminosity 520 cd/m 2 was obtained by driver voltage 4.3V 
and current density 1 mA/cm . 

[0139]Instead of dinormal octyl Polyful Oren of [the comparative example 1] and [Example 1], 
and TBPAH, The element shown in dr awin g 2 like [Example 1] was produced under the pressure 

condition of 10"" 3 Pa using CuPc (ionization potential: 5.4 eV) shown in [the-izing 14] except 
having vapor-deposited and formed the hole injection layer of 40-nm thickness with the 
evaporation rate of 0.1nm/sec. 

[0140]At this time, luminescence of luminosity 500 cd/m 2 was obtained by current density 
1 mA/cm and the driver voltage 4.5V. 

[0141]Instead of dinormal octyl Polyful Oren of [the comparative example 2] and [Example 1], as 
poly-TPD (ionization potential: 5.45 eV) shown in [the-izing 56], 3.5 mg, A spin coat is performed 
for what dissolved 1 .05 mg in 1 ml of dichloroethane solutions as TBPAH for 1 second at the 
number of rotations of 1000 rpm, Heated at 100 ** for 20 hours, the upper lamination solvent 
was made to insolubilize, and the element shown in drawing 2 like [Example 1] was produced 
except having formed the hole injection layer of 40-nm thickness. 

[0142]At this time, luminescence of luminosity 510 cd/m 2 was obtained by current density 
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ImA/cm and the driver voltage 4.7V. 

[0143]It turns out that driver voltage will go up in current density [ of 1 mA/cm ] 2 according to 
[Example 1], the [comparative example 1], and the [comparative example 2] if the ionization 
potential difference between a hole injection layer and an electron hole transporting bed is large. 
[0144]In formation of the electron hole transporting bed of [the comparative example 3] and 
[Example 1], instead of dinormal octyl Polyful Oren, The element shown in dr awing 2 like 

[Example 1] was produced under the pressure condition of 1(T 3 Pa using NPD (ionization 
potential: 5.4 eV) shown in [theHzing 1 7] except having vapor-deposited and formed the electron 
hole transporting bed of 40-nm thickness with the evaporation rate of 0.1nm/sec. 

[0145]At this time, luminescence of luminosity 500 cd/m 2 was obtained by current density 

1 mA/cm and the driver voltage 4.7V. 

[0146][Example 1] and the [comparative example 3] show that driver voltage goes up in current 

density 1 mA/cm , when the ionization potential difference between an electron hole 
transporting bed and a luminous layer host agent is large. 

[0147]Except having changed the dope concentration (weight % to dinormal octyl Polyful Oren) of 
TBPAH of [Examples 2-5], the [comparative examples 4 and 5], and [Example 1] like following 
[table 1], When the element shown in drawing 2 like [Example 1] was produced, luminescence of 
the luminous efficiency shown in following [table 1] was obtained. 
[0148] 
[Table 1] 
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[0149]When dope concentration is less than 0.1%, the driver voltage in current density 1 mA/cm 2 

goes up, and [Table 1] shows that the luminosity in 1 mA/cm 2 falls, when dope concentration is 
larger than 70%. 

[0150]Instead of dinormal octyl Polyful Oren of [Example 6] and [Example 1], as N- 
phenylpolycarbazole (ionization potential: 5.9 eV) shown in [the-izing 29], 3 mg, What dissolved 
0.9 mg in 1 ml of dichloroethanes is used as TBPAH, The spin coat was performed for 1 second 
at the number of rotations of 1000 rpm, and the element shown in drawing 2 like [Example 1] was 
produced except having heated at 100 ** for 20 hours, having made the upper lamination solvent 
insolubilize, and having formed the hole injection layer of 45-nm thickness. 

[0151]At this time, luminescence of luminosity 510 cd/m 2 was obtained by current density 
1 mA/cm and the driver voltage 4.3V. 

[0152]Instead of dinormal octyl Polyful Oren of [Example 7] and [Example 1], as PVK (ionization 
potential: 6.1 eV) shown in [the-izing 1], 3 mg, The element shown in dra wing 2 like [Example 1] 
was produced except having performed the spin coat for 1 second at the number of rotations of 
1000 rpm, and not having performed heating using what dissolved 0.9 mg in 1 ml of 
dichloroethanes as TBPAH, but having formed the hole injection layer of 45-nm thickness. 

[0153]At this time, luminescence of luminosity 500 cd/m 2 was obtained by current density 

1 mA/cm and the driver voltage 4.3V. 

[0154]Except having used the dopant shown in following [table 2] instead of TBPAH of 
[Examples 8-32] and [Example 1], when the element shown in drawing 2 like [Example 1] was 
produced, the luminous efficiency shown in following [table 2] was acquired. The addition of 
dopant was made into 30 % of the weight to host agent slack dinormal octyl Polyful Oren. 
[0155] 
[Table 2] 
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[0156][Example 33] With a downflow-type plasma device, 1.25 kW, Oxygen flow rate 150 cc/min, 
the ITO glass substrate which performed 0 2 plasma treatment on the conditions for processing 

time 1 minute (it market! ng-ITO(s) and) Asahi Glass Co., Ltd. make : on 20ohm/**, and 5.9 eV of 
work functions, Dinormal octyl Polyful Oren (ionization potential: 5.8 eV) 5mg shown in the [- 
izing 1 8] of 60,000 as polystyrene equivalent weight normal (henceforth a molecular weight) 
measured with gel par EISHON chromatography, As TBPAH shown in [the-izing 57], 1.5 mg (it is 
30Wt% to dinormal octyl Polyful Oren), Performed the spin coat for 1 second at the number of 
rotations of 1000 rpm, and heated at 100 ** for 20 hours, the upper lamination solvent was made 
to insolubilize using the solution 1 which dissolved in 1 ml of tetrahydrofurans and was created, 
and the hole injection layer of 55-nm thickness was formed. 

[0157]9 mg was dissolved in 1 ml of xylene as dinormal octyl Polyful Oren, the solution 2 was 
created, on the hole injection layer, the solution 2 was used, the spin coat was performed for 1 
second at the number of rotations of 1000 rpm, and the luminous layer of 100-nm thickness was 
formed. 

[0158]On the luminous layer, calcium was vapor-deposited to 20-nm thickness with the 
evaporation rate of 0.1nm/sec, aluminum was vapor-deposited to 50-nm thickness with the 

evaporation rate of 1 morenm/sec, the negative pole was formed by pressure condition 10~ 4 Pa, 
and the element shown in drawing 3 was produced. 

[0159]At this time, luminescence of luminosity 100 cd/m 2 was obtained by current density 
3mA/cm and the driver voltage 3.5V. 

[0160][Examples 34 and 35] The host agent shown in following [table 3] was used for the hole 

injection layer, and the element shown in drawing 3 like [Example 33] was produced except 

having added TBPAH shown in [the-izing 57] 30% of the weight to the host agent. 

[0161]In the [comparative example 6] in the following [table 3], after carrying out the spin coat 

of PEDT/PSS shown in [the-izing 55] for 60 seconds at the number of rotations of 1500 rpm of 

slope 1000 rpm/s, it heated at 200 ** for 5 minutes, and the hole injection layer of 60-nm 

thickness was formed. Dopant does not use at this time. 

[0162] 

[Table 3] 
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[0163]It turns out that the driver voltage in current density [ of 1 mA/cm ] will go up according 
to the [comparative example 6] of [Table 3] if the ionization potential difference between a hole 
injection layer and a luminous layer is large. 

[0164]Except having changed the dope concentration (weight % to dinormal octyl Polyful Oren) of 
TBPAH of [Examples 36-39], the [comparative examples 7 and 8], and [Example 33] like 
following [table 4], When the element shown in d raw ing 3 like [Example 33] was produced, 
luminescence of the luminous efficiency shown in following [table 4] was obtained. 
[0165] 
[Table 4] 
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[0166]When dope concentration is less than 0.1%, the driver voltage in current density 1 mA/cm 
goes up, and the [comparative example 7] and the [comparative example 8] of [Table 4] show 
that luminosity falls, when dope concentration becomes larger than 70%. 
[0167]Except having used the dopant shown in following [table 5] instead of TBPAH of 
[Examples 40-64] and [Example 33], when the element shown in drawing 3 like [Example 33] was 
produced, luminescence of the luminous efficiency shown in following [table 5] was obtained. The 
addition of dopant was made into 30 % of the weight to host agent slack dinormal octyl Polyful 
Oren. 



[0168] 
[Table 5] 
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[0169][Example 65] With a downflow-type plasma device, 1.25 kW, Oxygen flow rate 150 cc/min, 
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the ITO glass substrate which performed 0 2 plasma treatment on the conditions for processing 

time 1 minute (it marketing-ITO(s) and) Asahi Glass Co., Ltd. make : on 20ohm/**, and 5.9 eV of 
work functions, Dinormal octyl Polyful Oren (ionization potential: 5.8 eV) 5mg shown in the [- 
izing 18] of 60,000 as polystyrene equivalent weight normal (henceforth a molecular weight) 
measured with gel par EISHON chromatography, As TBPAH shown in [the-izing 57], 1.5 mg (it is 
30Wt% to dinormal octyl Polyful Oren), Performed the spin coat for 1 second at the number of 
rotations of 1000 rpm, and heated at 100 ** for 20 hours, the upper lamination solvent was made 
to insolubilize using the solution 1 which dissolved in 1 ml of tetrahydrofurans and was created, 
and the hole injection layer of 55-nm thickness was formed. 

[0170]CBP shown in [the-izing 16] with the evaporation rate of 0.092nm/sec under the pressure 

_o 

condition of 10 Pa on a hole injection layer — vapor codeposition of this, simultaneously the Ir 
(ppy) 3 shown in [the-izing 32] with the evaporation rate of 0.008nm/sec was carried out, and 

the luminous layer of 18-nm thickness was formed. 

[0171]On the luminous layer, BCP shown in [the-izing 30] with the evaporation rate of 

0.1nm/sec was vapor-deposited under the pressure condition of 10~ 3 Pa, and the hole block layer 
of 20-nm thickness was formed. 

[01 72] Furthermore, on the hole block layer, Alq3 shown in [the-izing 31] with the evaporation 
rate of 0.1nm/sec was vapor-deposited, and the electron transport layer of 6-nm thickness was 
formed. 

[0173]On the electron transport layer, lithium fluoride was vapor-deposited to 0.5 nm of 
thickness with the evaporation rate of 0.01 nm/sec, further, aluminum was vapor-deposited to 
50-nm thickness with the evaporation rate of 1 nm/sec, the negative pole was formed, and the 
element shown in drawing 4 was produced. 

[0174]At this time, luminescence of luminosity 380 cd/m 2 was obtained by current density 
1 mA/cm and the driver voltage 4.0V. 

[0175]lnstead of TBPAH, with dinormal octyl Polyful Oren of [the comparative example 9] and 
[Example 65], The element shown in drayying 4 like [Example 65] was produced under the 

pressure condition of 10~ 3 Pa except having vapor-deposited CuPc (ionization potential: 5.4 eV) 
shown in [the-izing 14] with the evaporation rate of 0.1 nm/sec to 40-nm thickness, and having 
formed the hole injection layer. 

[0176]At this time, luminescence of luminosity 350 cd/m 2 was obtained by current density 
1 mA/cm 2 and the driver voltage 4.5V. 

[01 77]Instead of dinormal octyl Polyful Oren of [the comparative example 10] and [Example 65], 
as poly-TPD (ionization potential: 5.45 eV) shown in [the-izing 56], 3.5 mg, The solution which 
dissolved 1.05 mg in 1 ml of dichloroethane solutions is used as TBPAH, Performed the spin coat 
for 1 second at the number of rotations of 1000 rpm, and heated at 100 ** for 20 hours, the 
upper lamination solvent was made to insolubilize, and the element shown in dra wing 4 like 
[Example 65] was produced except having formed the hole injection layer of 40-nm thickness. 

[0178]At this time, luminescence of luminosity 380 cd/m 2 was obtained by current density 

1 mA/cm 2 and the driver voltage 4.5V. 

[01 79]It turns out that the driver voltage in current density 1 mA/cm 2 will go up according to 
[Example 65], the [comparative example 9], and the [comparative example 10] if the ionization 
potential difference between a hole injection layer and a luminous layer is large. 
[0180][Examples 66-69] — the dope concentration (weight % to dinormal octyl Polyful Oren) of 
[comparative example 11 and 12]:TBPAH, Except having carried out like following [table 6], when 
the element shown in draw ing 4 like [Example 65] was produced, luminescence of the luminous 
efficiency shown in following [table 6] was obtained. 
[0181] 
[Table 6] 
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[0182][Table 6] When dope concentration is less than 0.1%, the driver voltage in current density 

1 mA/cm 2 goes up, and the inner [comparative example 1 1] and the [comparative example 12] 

show that the luminosity in 1 mA/cm falls, when larger than 70%. 

[0183]Instead of dinormal octyl Polyful Oren of [Example 70] and [Example 65], as N- 

phenylpolycarbazole shown in [the-izing 29], 3 mg, 0.9 mg was dissolved in 1 ml of 

dichloroethanes as TBPAH, the solution was created, the spin coat was performed for 1 second 

at the number of rotations of 1000 rpm using this solution, and the element shown in draw ing 4 

like [Example 65] was produced except having formed the hole injection layer of 45-nm 

thickness. 

[0184]At this time, luminescence of luminosity 380 cd/m 2 was obtained by current density 
1 mA/cm and the driver voltage 4V. 

[0185]Instead of dinormal octyl Polyful Oren of [Example 71] and [Example 65], Dissolve 0.9 mg 
in 1 ml of dichloroethanes as 3 mg and TBPAH as PVK shown in [the-izing 1], and a solution is 
created, The spin coat was performed for 1 second at the number of rotations of 1 000 rpm using 
this solution, and the element shown in drawing 4 like [Example 65] was created except having 
formed the hole injection layer of 45-nm thickness. 

[0186]At this time, luminescence of luminosity 380 cd/m 2 was obtained by current density 
1 mA/cm and the driver voltage 4.1V. 

[0187]Except having used the dopant shown in following [table 7] instead of TBPAH of 
[Examples 72-96] and [Example 65], when the element shown in drawing 4 like [Example 65] was 
created, luminescence of the luminous efficiency shown in following [table 7] was obtained. The 
addition of dopant was made into 30 % of the weight to host agent slack dinormal octyl Polyful 
Oren. 



[0188] 
[Table 7] 







1 m A/ c nrf^Ott^ 




IME(cd/rri) 


72 




4.1 


365 


\ 73 


Cfe 


4.0 


370 


I 74 
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4.2 


365 


75 




4.2 


365 


76 




4.2 


368 


77 


SbF s 


4.2 


372 


78 
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4.3 


368 


79 


HN0 3 


4.2 


370 


80 


H 2 S0 4 


4.0 


375 


81 


HCIO4 


4.1 


370 


82 


HCI 


4.0 


375 


83 


HF 


4.1 


367 


84 


FSO3H 


4.2 


365 


85 


CF3SO3H 




365 


86 


FeCI* 


4.0 
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i 87 


MoCi s 
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370 


88 
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370 


I 89 


SnClt 
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I 90 
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91 
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4.2 


370 


93 


SnF 4 
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! 94 
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365 
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1Mb 4] 


4.2 


365 


s 96 


F4b1 Ol 
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375 
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[0189] 

[Effect of the Invention]The organic electroluminescence element by this invention so that 
clearly from the above explanation, Since the hole injection layer which constitutes this adds an 
electronic receptiveness compound to the electron hole transportability polymers which have not 
less than 5.5-eV comparatively high ionization potential and is formed in them, While having high 
electric conductivity, even when using the luminous layer host agent the case where a 
conductive polymer is used for the luminous layer and electron hole transporting bed which 
adjoin a hole injection layer and are formed, and for phosphorescence luminescence, a hole- 
injection barrier can be reduced. For this reason, an electron hole can pour in from a positive 
electrode layer certainly to a luminous layer, and electrical junction can improve, and driver 
voltage can be fallen. Such an organic electroluminescence element is provided with good 
luminous efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Element structure of an organic electroluminescence element 
[Drawing 2]A 1st embodiment of the element structure of this invention 
[Drawing 3] A 2nd embodiment of the element structure of this invention 
[Drawing 4] A 3rd embodiment of the element structure of this invention 
[Description of Notations] 
1 0 Positive electrode layer 
21 Hole injection layer 
40 Luminous layer 
70 Catholyte 
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[Drawing 4] 
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^W^f^IETLaAtt^S^ LTtt, mx-tis [ft 14] 

>\ [ftl5] C*tPEDT, [ft2 5]t:^«!i 

[0 10 9] 
[fc5 5] 




(10) #H 2003-217862 

18 

* [0 110] Mfc5 5]"T?*Sft5, #!> (3, 4) ^ 
(HTPEDT/PSSfcfc^5a ) fcir#¥lf fc*L 
[0 111] t^5T% jE?L**l4»jrt«^S»tt{b 

[0 112] r co J: 5 fcIE?L&AJf Icffl ^ 3 IE?L«j^tt 

wittLT, maa, [fti] tstPVK, [fti 

4]{:StMEH-PPV, [ft2 9] X*^i$flZ>N-7 

[0 1 13] 
[ft 5 6] 



20 



30 




[0 114] [ft 5 6](C^i"TPD7Ky T--{fr&«J (£* 
Tp o 1 y-TPDHf % ) ft ir^jE?Ltt^tt«^ 

[0 115] r(Oj:5fciE?LaABtffli^5*-? 



:Sttft 



ttt, [ft4] (C^fTCNE, [ft 



5] CSfTCNQ, [ft6] C^fTNAP, [ft 
7] M*H"HCBD, [ft8] KfTCTMCP, 
[ft9] [C^tTCQQ, [ft 10] M^rfDDQ, 
[ft 1 1] [F e Cp 2 ] PFn N [ft 1 2] \ 



/In 



50 



[0 1 16] 
[ft5 7] 




[0 117] [ft 5 7]\Cjf^ h y * (4-yn^7x^ 



(11) 



19 



PAHHf 9 0 ) > ft*, t£Sf, a^iii^p^ 

~-7Wt;*^ ^.yyit'Jy, ^.y^itry 

10 

[0 118] ms-Q^^ti^B^y^ hP/U-^yir 
>^*^(D*^*Jgtt, 11 1 (7)iE7L^Ji 2 0 
ny^|30 £IE?L:/p -/^Ji5 0 £flt^!in£Jl6 0 <^ 
«r«»U Hl3M:fc^T, BftffiS 1 0 1 3S#B 4 0 £ <z> 
ffl{clE?LaAJi2 1 Sr»rtUfct«)-e*>a. 

[0 119] H4T^^*x5^T^^U^ hp/u^yfe 

jE*Ufri£Ji2 0 </^Ji3 0 iSr^lftU S4 

tc&^T, HffiS 1 0 ir3£3tg4 0 i©nfcjE7LaAS 
2 1 &ffMLfcfc<DT*&£o 20 

[0120] ^mm^m2(Dmmmmtz^m r s{c 

[0121] ST, Sffi (H^iH*) ifcaawiMfctt 

[0 12 2] Rfc, jEft*^*^*fc»4iE?L(i»tt 
»*fctt5MRUfc»l^*ffi*f^*fSo Jgl 

MoT, ftS/ll 0±H, IE?L£AJf 2 1 SrJg^g-f 

[0123] -t IT, t^ft, HS1 1 0 ±(DIE?U£ 
Att^ft^ Lt, 10 0^2 0 ^raSSJfllRi- 5 4 

[0124] & & ^3feJi 40W K— :/3ffl 4 1 1 3ft* 

J*i"So --T\ »2*>*iKfc:, Sfcfc/V^WiH- 40 
Sr***fcf±4^»i-5ri:fcprtg-C&5 0 tit, ^<D 

1 ±{C^*a 4 0 *JB^i-5, 

[0125] m 2 (Dmm\m^tzmmmm&^ 



50 



#M 2003-217862 
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[0 12 6] ZOb$±&<DXliitZtifti2<Dffl&icm 

t^jffliSMiaoTlft^: it J: ^ IE7L 
£AJf2 1 fc»*Jl4 0i:3SS»*Slx5 o 2m 

[0 12 7] *35W-Cffiffl*ix5jlSas6Ktt, fctx.« 

[0128] fcfcfc* ^TtS 4 0 _tiC, 3K*i&ft if fcffl 

[0 12 9] fc;fc\ *lf*^9y— *SPtt, ^/HKJS 

1/2 

SP= { (AH-RT) /V} 

— * : (cal/cm 3 ) W ) t?*> 0 , AHtt^t 

/HRSSift :cal/mol) t*^ 

ft : c a 1 / (m o 1 • K) ) T*fc 9, T«|ft*t 

fift OtMft : K) TffcO, V«^/U«C« cm' 
/mo 1 ) "Cfc5 0 
[0 13 0] 132(1, h 

3-e*Stt5*^«Jt©»JtXS l P, jE?L&A1I2 1£ 
JEWLfcfcfc:, »iE?LttA«2l±^ iE?L«|i£Ji2 0 
t«!4 0 tiE?L^n y^Jf 5 0 il?iSl6 0 t 
ftffiS 7 0 fc«r)BR»*r 5«SXS«:ttT#bix5„ 

[0131] -t it N H4tt, ^wtia^rtti^V'^ 

HaTssnsju^sJt^naxa*, iE?LftAii2i 

*r»*Lfc*t, KlE?LaA«2 l±^3fel4 0*i 
/£U IE?L^p y^i5 0 £«T-«i3£*6 0 t 

ftSii 7 0 Sr«ft»|jl-t-5«JSxaSrftT»6ii5„ 

[0 13 2] 

[**^d] a«i] ^^^p-^^xvgf 

ICT, 1. 2 5KW, |ii£1150cc/min, ® 
7*Sffi(rfi* I TO, te^mtK : 2 0 ft* 

8] ^i-^y/w-eyu^-^^/v/Ky (^r^-^ 

Wf^t^: 5. 8eV) 5 rn g t , [ft5 7] C 
SfTBPAHtUl. 5m g ( vV jV^jVirt 
#»J7/^l/y(:^lT3 0Wt%) t Sr, fh7t f 

Elfeftl 0 0 0 r pmT'l&ra^^n - I-Srfir»/\ 1 



(12) 



21 



[0133] [fti 8] {c^i-^y/^/u^-^^/u^y 

y/U^-uyt tt2mg^^'>^y§Slm i \c&M u 

gSl 0 0 0 r pmtl&f^t^^- h£f?V\ 2 0 
n mOMJ?:(7)IE?LiBii^lSrffM Ltz 0 
[0134] IE?LttiSJi±(C, 10" 3 Pa <T>mh$kfc 
T> 0 . 0 9 2 n m/ sec <DMMM&X [ft 1 6 ] 
^fCBP WtWWr>">f^: 6. OeV) £\ 
*7crftt [r]0#^, 0. 0 0 8 nm/sec^)IfM 
t Hk3 2] i^tl r (ppy) ;^*IIU 18 

n m<nmw<nm%m 

[0135] 3g3feJf ±tC, 10" 3 Pa tDjE^ftT^ 
0. lnm/sec^IfMt [ft3 0] IStBC 

/ < — O 

[0 13 6] £ ^tdiE?L^P ;y^Jl_h^ 0. lnm/ 
s e c WlfMt [ft3l] iC^-T A 1 d 3 

[0137] £ «rf|£ji£Ji±(£, 0 . 0 1 n m/ 

s e c OOM^M&Vy yitV ^ 0 . 5 nm^i? 
(Ci^fU £ ^M, 1 nm/s e c (DM^A&XT ;l> I 

2^1-^£fls®iLfc„ 

[0 13 8] ^(Dt^mWin±4. 3 V, Bi)?C*i£lm 
A/ c m 2 T\ ffg 5 2 0 c d /m <Dm%*'&tz.» 

[0139] LltmM 1 ] [HJE$] 1 ] (7)^7/1/^/^ 
^/U^-l/^tTBPAH^CD#{9(C, [ftl 
4] C^tCuPc {^^^{YMfl^y^JV : 5. 4e 
V) £j3^T, 10" 3 PaODj£;^f£T\ 0. lnm/ 
s e c (DWMM&X4 0 nm^lRff^jEJLffiA*?:^* 

LTffMLfcE^m, [*Jfi«l] t(^«tcLT[H2{c: 

[0140] SSSS lmA/cm\ 

■EE 4. 5VT\ SSSOOcd/m'^^lfc, 

[0141] lltigffl 2 ] [HJ60! 1 ] <r> 'yJ)^)V^r 
t =5-)Vi£ ]) 7)Vir i^ytDW V J \c, [ft 5 6 ] \c^-f p o 

ly-TPD WtVWryi/t/V: 5. 4 5 e V) 
at3. 5mg<h> TBPAHiLTl. 05mg^ 

lOOOr pmtl&^t°y3-I^ffV\ 1 0 0°C"C 
2 O^Hn*U»LT±«a»»aE^^*{b$*. 4 0nm 

[0 14 2] ^«^iMSlmA/cm\ lEtljfl 
J±4. 7 VT:\ ffi£5 1 0 c d/m 2 cD^^t#fc 0 

[oi43] [ jom i ] t ittmm i ] rx$ utmm 



10 
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[0144] [Jfc«0!l 3 ] [HJfe« 1 ] coiE7Lfi^a^ 

[ft; 17] KtNPD (^^ft^'r^v'-v 
/>: 5. 4eV) 1 o" P a ^EE^jftttTs 

0 . In m/ s e c (D^jgfjt T? 4 0 n m<7)g|J¥<£>IE?L 

fcH 2 ^1-*?- 4- K Lfc. 

[0 14 5] I(7)t^ffi^filmA/ cm\ IERjII 
JE4. 7Vt\ »S5 0 0 cd/m^Itt#fc o 

[0 14 6] [jatflli] £ Ibtmvs] k\Ci.*) 

[0147] , Dttfc0!!4, 5] 

ffiM 1 ] <DT& PAH© K— (i?Sfir?A'yt'9 t ? 
;v*y7;^i/>'i:»t51i%) SrTffi [*1] ^J: 
5Jc*3EUfcJK^tt, [SQfeflll] incurs 2 
^*^*ftdBLfci:r^ TIE [*1] 

[0 14 8] 
[*1] 



[; 





K-3f*ai*(wt«) 


1 mA/cnrf-e<DteH 


mm cv) 


**(cd/rrf) ! 


2 


0.10 


4.8 


510 


3 


1.00 


4.3 


515 


4 


10.00 


4.3 


520 


5 


70.00 


4.3 


510 




0.05 


4.9 


505 


rtbSMsl 80.00 


4.3 


500 



[0149] [*1] fcitK K-^*S^o. 1%* 
30 1 mA/ c m 2 t*5*t5K»«EE 

a<±#U K-:/**jJ<7 0%J:!9 **v*»£>«, lm 
A/ c m 2 |c*5Jt 5m*4«ttT+ 5 - Ji<#5 D 
[0150] [Hft^iJ 6 ] [H*$l 1 ] <Di?/A'-?/l>yt 
t^/lstf}) y/ls-tUXDWy [ft 2 9] M^-fN- 

5. 9eV) iU3mgi, TBPAHRT0. 9 
mgi?:i/^px^yiml t*j)|§*fct(7)SrfflV^ 
T, 0teicl 0 0 0 r pmTlf^tVn - h^frl/V 
1 0 0°CT*2 0l«IB»!RLT±li8IJii^^»ftS* 
40 T4 5 nm^Kff^IEaftAB^^Lfc^^, [H 
J6W1] ir^{cLT0 2[c:^:i-^S:ftSbfc o 

[0151] Z.(Ob^, lMSlmA/cm\ 
mi± 4 . 3 V-CJWE 5 1 0 c d /m 2 0^*Sr#fc Q 
[0152] KWJ7] [SIM 1 ] <T>*J J A,-* A,* 

^^-/^l) 7;\»Jr\/ y<D^t) \c s [fti] (vi^i"PVK 

Wtyfc^7>^:6. leV) i:LT3mg 
T B PAH t IT 0 . 9mgt^npxj?yi 
m 1 ^jSJ-ti-fctOSrffiV^-C, illSRl 0 0 0 r pm 

50 BW^iE5LaEAJi*:»rilLfc£l^tt, fcWI 



(13) 



23 

[0 15 3] r^tt, taglmA/cm\ MWi 
WEE 4. 3Vt\ HS5 0 0 cd/m 2 (7)iMllt 

[0 15 4] [Uttffil 8 - 3 2 ] Rtil] OTBP 
AHO#!9{c % TIE [*2] fC^K-^fcttflJLfc 

^j^aaniitt, vmtzz v ; sis-? ju* 

[0 15 5] 
IM2] 







1 mA/crtf-e<Btt1jg i 


(V) 


*¥£(cd/rrf) 


6 


Br 2 


4.4 


500 


9 


Cl 2 


4.3 


510 


10 


I 2 


4.5 


510 


11 


BF 3 


4.5 


515 I 


12 


PF 6 


4.6 


500 


13 


SbF 5 


4.5 


500 


14 


AsFg 


4.5 


503 


15 


I HN0 3 


4.6 


500 


16 


H 2 S0 4 


4.3 


515 l 


17 


HCI0 4 


4.4 


510 


1 18 


HCI 


4.3 


515 


19 


HF 


4.5 


510 


20 


FS0 3 H 


4.6 


505 


21 


CF3SO3H 


4.5 


510 


22 


FeCI 9 


4.3 


517 


i 23 ! 


MoCI 3 


4.4 


518 


24 


WCI5 


4.4 


512 


25 


Snd 4 


4.4 


505 


26 


MoF 5 


4.3 ! 


505 


27 


RuF 5 


4.6 


500 


28 


TaBr 5 


4.5 


500 


i 29 


SnF 4 


4.5 


500 i 


30 1 




4.7 ! 


500 


31 


Mb 4] 


4.7 


500 I 


32 


C«1 01 


4.3 


518 



mm 



G^Sfc* 1 5 0 c c /m i 



[0 15 6] 

t\ 1 



2 5 KW N 

TO#7*S«(rfrJRl TO, mffi^ftM: 2 Oil/ 



(KT^*<^B"5o ) £LT60, 0 0 0© 

W*lsfc#7'>>'*A> : 5. 8eV) 5mg^ [ft 
5 7] tStTBPAHtLTl. 5mg (vV/i^/u 
t*' f-^sR !J i/y C# U 1 3 0 W t %) tSr, x 

f7t FP77>imi \cmuis^xw>j& Ltzmm 1 £ 

ffl^T, @eSl 0 0 0 rpmtlW^t o y3-hJ: 



frir\ 1 0 o°CT2 0 ttlHAift UJJiaaiJWlEt^»ft 
[0 15 7] i/y/i'v/vt^f M U H 7/vt L/>i it 

9 m g 1 m 1 KJM|U}W[2 fcMU IE 

TLj£A*±l^»»i2Srffl^T|HHE»l OOOrpmT'l 
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[0 15 8]i)tl±(:, ffii»10 M Pat\ 0. 
1 nm/s e c <DMM&&X% /Isi"? *A£r 2 0 nm£)j]| 
ff(-ll#U ^jtlnm/sec©IfiSt*7/^ 
^ ^ ^ * 5 0 n mOlf Clf t tii^Jf^ t N i3 

[0 15 9] :W^tSM3mA/cm\ j£ft« 
BE 3. 5Vt\ »gl00cd/m 2 «r#Wi 

[0 16 0] [I1WJ3 4, 3 5] TIE [*3] 

h#J£IE?LffiAli£fflV\ [ft5 7] M^jrfTBP 
AHSr*:* MMfc*tLT3 0M;%SS!JH-5 «t 5 (- Lfc 

[Hii#a3 3] tmm\cLxm's\c^irm^ 

[0 16 1] ft*5, TIE [*3] [Jt(R«6] tCfc 

^"CH\ [ft; 5 5] (C^tPEDT/PSS?:, ^p- 
y 1 0 0 0 r p m/ s <Z)|§lte$C 1 5 0 0 r p mT' 6 0 fp 
IW^br^a-M^fcft, 2 0 0 U CT5«U 6 On 

[0 16 2] 
[*3] 



IBM* 


IE?L£AJi 


3mA/cnrf"^flDttflg i 


TilEE (V) 


Sf&Ccd/rrf) 


34 


»b2 9] 


3.5 


100 I 


1 35 




3.5 


100 ! 




Rb5 51 


4.0 


100 



[0 16 3] [«3] O [JfcKM6] K <fc 9 jEJL&AJI 
& 35*« t Pfl <d >f * y{ t y * z^Has * # ^ t * 

[0164] mi&M 3 6-3 9] , [Jfctfcfll 7 , 8 ] 

t^f /^y 7/^l/yt^t51i%) 2rTfE K 
4] wj;5fc«HLfcH*B\ [Hft«3 3] fcWMtfc: 
LTH3t«1-*^S:ff||LfctC:*, TIE [*4] ic 



[0 16 5] 
[*4] 





K-:7*MM(wt» 


1 mA/cfTf^0)14ffi 


EE (V) 


(cd/rrf) 


36 


0.10 


3.5 


100 


37 


1.00 


3.5 


100 


38 


10. 00 


3.5 


100 ! 


39 


70.00 


3.5 


100 




0. 05 


3.7 


95 


i±&<$1 8 


80.00 


3.5 


90 I 



50 



[0 16 6] [*4] <D [W17] Rtje [JtiRffilS] 



(14) 
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[0167] [*J£0ij4 0 — 6 4] [HJIfll 3 3 ] <0 T 
BPAH^tBM, TIB [«5] t^f K-/M^f ffl 

^Zltmi'frkz.Z, TIB [*5] (c*i-^3ti*w^ 

%h tfc„ 
[0 16 8] 
[*5] 







1 mA/cnrf-eCDttflg ( 


«E (V) 


f*S Ccd/nrf) 


40 




3.6 


100 i 


41 


Cl 2 


3.5 


100 


42 


r 2 


3.5 


100 


1 43 


! BFg 


3.5 


100 


44 


PF 5 


3.5 


100 


45 


SbF 6 


3.6 


100 


46 


AsF 5 


3.6 


100 


47 


HNO a 


3.6 


100 


48 


H 2 S0 4 


3.5 


100 


49 


HCI0 4 


3.6 


100 


50 


HCI 


3.5 


100 


51 


HF 


3.6 


100 I 


52 


FSO3H 


3.5 


100 


53 


CF3SO3H 


3.6 


100 


54 


Fed 3 


3,4 


100 


55 


MoCi s 


3.6 


100 


56 


WCI S 


3.5 


100 


57 


SnCU 


3.5 


100 


58 


MoF 5 


3.6 


100 


59 


RuFg 


3.6 


100 


60 


TaBr 5 


3.5 


100 


61 


SnF< 


3.6 


100 1 


62 


Hb5 3 


3.5 


100 


63 


Mb 4] 


3.5 


100 


64 


[<b10l ! 3.4 


100 



[0 16 9] [^tt$]6 5] ^")V7a-a^7^ 
3£f8f.CT, 1. 2 5KW, ll$il50cc/mi 
n, 1 ^*ftt0 2 ^7 XVM?r{Tofc I 

TO#9*£ffi(rMRI TO, JfiBB- tt» : 2 Oil/ 
U s tt*H*5. 9eV)it, y/U/<-3i>f -> 3 >^ 

(SXT^Mtmo. ) ateo, oooco 

[ftl 8] Xci^-fy J )V^)V^^^}V^)y jv^-uv 
WtyfWry^t^: 5. 8eV) 5mgt, [ft 
5 7] CSfTBPAHilTl. 5 m g (^//W^ 
t ^ f /l^* 1/ 7;>t U y ICS tt 3 0 W t %) x 

frir\ i o o o c-e2 ommmmL±mmmmmc?Fm{k 

5 5 n m §1)1(7) IE ?L& AS SrJgjS L fc Q 
[0170] IE?L&AJI_fc:fC, 10" 3 Pa (DBE^^fr 
T\ 0. 0 9 2nm/sec(?)IfMt tftl6] t 
^-fCBP&\ 0. 008nm/s 

ec(DlfMT: [ft3 2] C/Ttlr (ppy) 

[0171] mytm±-l^ 10"' Pa <D!±fim*T, 
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0. 1 nm/s e c ^H^itS"e [ft 3 0] C^tBC 
PSrH#U 2 0 nm(Dmm<DiE?lzfu s^Jp£Jgj£L 

[0 17 2] £b(-iE?L:/P;y^JI±{C % 0. lnm/ 
s e c (DJR#*ST? [ft 3 1 ] M*rf A 1 q 3 

[0 1 7 3] SbK, trfilii&fitC, 0. Olnm/ 
s e c^lfillt*7yftyf ^A^O, 5nmCDl®¥ 
fcJMfU lnm/s 

[0 174] t»SlmA/cm\ 
«JE4. OVt\ »ft 3 8 0 c d/m^W#E)Jl 

[0175] [JtK« 9 ] [mtm 6 5 ] tDitSA^r/U 
t^f/^ii 7/Ut^yt TB P AH(^)f 9 tC, 10"" 
P a 0>JE**fl=T* 0. lnm/secWlfSSt 

[ftl4] (C^fCuPc WtWWryv't^: 
5. 4eV) £4 0 nmWKJPtjR* UTIJLjtTJiS: 
Mf& LfcJEWMi, [Uttflfl 6 5] t LTH 4 ^ 

[0 17 6] CL(Dt#, lSS£lmA/cm\ Eft 
«±4. 5 Vt\ »t 3 5 0 c d/m^M/J^I^ 

[0177] ItiMM 1 0 ] 6 5 ] WjiV-* 

fVir^ffV^^yjviruvco^^^, [ft5 6] {ctf? 

poly-TPD Mty(W7>'>t^ : 5. 4 5 e 
V) t IT 3 . 5mgt, TBPAHtltl. 05m 

t\ HHEftl 0 0 0 r pmtlptV^- bSrfrl\ 

i o o°c^2 omfiMmLtmmmmm^mtzit, 

«6 5] i:lfl]«JcBI4t*i-s|H L S:fp«Lfc. 

[0 17 8] :ofct t«SlmA/cm\ JRfb 
«BE4. 5 VT\ ffft3 8 0 c d/m(Om%imbfh 

[0 17 9] [H»#l6 5] t [JtRW9] XtK [Jfctt 
0910] tti t)]E7Li£AJii:3S3fcSi:^ra^>fd-Wk 
^X^^^yVSS^A^^tM^Sft ImA/cni 2 1*5 

[0180] [Uttffi 66-69] , [tfc«0J 11,1 
2] :TBPAH^K-7 P M W J As-* fritr 2 j\>i£ 
Vy^^>\cn-r^>&M%) «r, TIB [*6] O <£ 5 
KLfcK*M4 [»6 5] tH«tLTia4^i-3lS 
f^Stfc^^ TIB [*6] {£*1-»3te»*<0 

[0181] 
[St6] 



f CI 



50 



(15) 



27 







1 mA/crrfTf<3!>te1il 


IIS W 


*Il*Ccd/rrf) 


66 


0.10 


4.1 


360 


! 67 


1.00 


4.0 


365 


66 


10. 00 


4.0 


375 


63 


70.00 


4.0 


370 




0. 05 


4.2 


355 




80.00 


4.0 


345 



[0182] Dft 6 ] 4 1 ^ [JtttW 11] i [JfcRfll l 

2] fcici k-^»*^o. i%mm(om&ix m 

SE*JS lmA/cm 2 (Cjott^.lWi3*J±^±#L, 7 0 
%i 1 mA/c m 2 fcfcttSJfa^Sffi 

[0 18 3] »ft#i|7 0] 5] <Di?/A>-v 

N - 7 x ^;U^ a !i ^;W< / 1 1 T 3 m g i: , TBP 
AH^LTO. gmg^^^PPx^yimlCgl 
LT#fftS:fftSU r<Z)*ftS:fflV^iateS:i 0 0 0 r 
pmt?lfWB^ t>3- hSrfi^\ 4 5 nm<7)|gJSE>iE 
ftSEAJi«r*j*LfcJEt#tt\ [HMI6 5] ^Rlia 
TBI 4 [CTFtmttft M bfc G 

[0 18 4] MSlmA/cm\ 
tt±4 VT\ #?S3 8 0 c d/m 2 <Dmyt?J^btltz 0 

[0185] [MMM 7 1 ] mi&ffl 6 5 ] <Di/J 

VKi LT 3 m g tTB PAHt LTO. 9mgtSr;/ 

Srfflv^-CEHaRl 0 0 0 r pm-ei&1^^3 - h£ 
ffV\ 4 5 n m©If (DHLaAISr« IfcK^tt, 
Rtfj6 5] ilH«(cLTEl4^^-»- ; f^^L 

[0 18 6] tSMlmA/cm\ WSh 

mi±4. 1 VT\ 3?g3 8 0 c d/m* (Dmit&'&htl 

[0187] 2-9 6] KSS6 5] (^T 

BPAH^fOt, Tf2 [*7] t*f K-^ltftffl 
LfcEWMi* «W(6 5] tl^«^LTg|4^^f * 
?^fttUc^5, TIB [*7] K5rt-**S**^>* 

S^y/^/vt^f/^y y/u^-\^y\cMLX3 oil 

[0 18 8] 
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1 m A/ c nrf 


IS w 
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72 


Br 2 


4.1 


365 I 


73 


Cl 2 


4.0 


370 I 


74 


I 2 


4.2 


365 


75 


BFs 


4.2 


365 


76 


PF 5 


4.2 


368 l 


77 


SbF s 


4.2 


372 


! 78 


AsF s 


4.3 


368 


79 


HN0 3 


4.2 


370 


80 


H 2 S0 4 


4.0 
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81 


HCIO4 


41 


370 


82 


HCI 


4.0 


375 


83 


HF 


4.1 


367 


84 


FSO3H 


4.2 


365 


85 


CF3SO3H 


4.2 


365 ! 


86 


FeCU 


4.0 


375 


87 


M0CI5 


4.1 


370 


88 


WCI 5 


4.2 


370 


89 


SnCU 


4.2 


365 


90 


MoF a 


4.1 
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91 


RuFg 


4.2 


367 l 


92 
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370 


94 
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95 
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98 
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375 



[0 18 9] 



1H. 



[H9f0ffi¥tt1R9n 

[Ell] ^PHfc^W ho^i + yfey^Jf^glH 1 
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1 0 ffiSS 
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3 



mm 
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(si) int. ci. 7 mmtm- 

C 0 8 L 39/04 
65/00 

C0 9K 11/06 6 9 0 

H 0 5 B 33/14 

(72) mm 5# * 



F I 7~73~ K (#%) 

C 0 8 L 39/04 
65/00 

C 0 9 K 11/06 6 9 0 

H0 5B 33/14 A 

F 9 — A (#%) 3K007 AB02 DB03 

4J002 BJ001 CE001 EN136 ET006 
EU136 EY016 EZ006 FD206 
GP00 

4J032 BA12 CA43 CB01 CG00 CG03 
4J100 AQ26P CA01 JA32 



